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(54) DEVICE FOR UNIFORMLY IRRADIATING X-RAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device for 
uniformly irradiating X-ray. allowing X-ray spatial dose 
distribution to be uniform across a wide range. 
SOLUTION: A metal filter 2 is formed in a manner that the 
thickness is increased where X-ray dose is higher, according 
to the result of X-ray dose distribution measurement 
provided by an irradiation outlet 1 3 of a X-ray tube 1 . The X- 
ray from the irradiating outlet 1 3 is passed through the metal 
filter 2 to outside, which cancels dose distribution based on a 
heel effect, to provide X-ray having uniform dose over a wide 
rage. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

X-ray homogeneity irradiation equipment which has the metal filter thickly formed by the part where 
dosage is stronger based on the measurement result of the dose distribution of the X-ray tube which 
outputs outside the X-ray generated by irradiating an electron ray at a target from X-ray irradiation 
opening, and the X-ray with which X-ray irradiation opening of the X-ray tube is equipped, and which is 
outputted from exposure opening between the X-rays concerned. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the X-ray homogeneity irradiation equipment suitable for using an X-ray for an 
animal exposure experiment etc., concerning the X-ray homogeneity irradiation equipment which can 
irradiate homogeneity. 
[0002] 

[Description of the Prior Art] 

In an X-ray tube, generally, by irradiating an electron ray at a target, an X-ray is generated and the X-ray 
is outputted outside from exposure opening. By arranging the target (anode plate) 32 which counters a 
filament (cathode) 31 in a bulb 30 at drawing 3 in the example of an important section configuration of the 
X-ray tube of a hot cathode, mold as typically shown in a sectional view, for example, consists of a 
tungsten etc., and impressing high tension among these, the thermoelectron from a filament 31 is made to 
collide with a target 32, and an X-ray is generated. The generated X-ray is irradiated outside from the 
aperture 33 prepared in the bulb 30. 
[0003] 

In the above configuration, about 20 degrees of targets 32 usually incline to the medial axis of a bulb 30, it 
is arranged, and, thereby, an X-ray beam has about 40-degree breadth by the solid angle. However, the X 
line intensity is different whenever [ illuminating-angle ], and has a distribution inclination like a graphic 
display. This phenomenon is called the heel effectiveness. 
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[0004] 

By the way. in the X-ray irradiation equipment for animals which irradiates an X-ray to an animal, although 
the dosage of an X-ray has a demand of wanting to make it homogeneity in the exposure parts of each in 
order to expect the accuracy of experimental data, there is no equipment which reaches far and wide and 
irradiates an X-ray at homogeneity. Here, the structure which supported cathode with the insulator is 
proposed that the location change by the thermal expansion of the cathode in a bulb should be 
conventionally prevented as an attempt which equalizes the space intensity distribution of the exposure 
X-ray from a hot cathode mold X-ray tube (patent reference 1 reference). 
[0005] 

[Patent reference 1] 

JP.4-75241,A (the 2nd - the 3rd page) 

[0006] 

[Problem(s) to be Solved by the Invention] 

However, an improvement of the dose distribution of the X-ray by the heel effectiveness is not expectable 
only by preventing location change of the cathode location within a bulb like the above-mentioned Prior art. 
[0007] 

The object of this invention is to offer the X-ray homogeneity irradiation equipment which can make the 
spatial dose distribution of an X-ray homogeneity over the large range, can use for an animal exposure 
experiment etc., and can demonstrate the effectiveness. 
[0008] 

[Means for Solving the Problem] 

In order to attain the above-mentioned object. X-ray-irradiation opening of the X-ray tube which outputs 
outside the X-ray generated by irradiating an electron ray at a target from X-ray-irradiation opening, and 
its X-ray tube is equipped with the X-ray homogeneity irradiation equipment of this invention, and it is 
characterized by having the metal filter thickly formed by the part where dosage is stronger based on the 
measurement result of the dose distribution of the X-ray outputted from exposure opening between the 
X-rays concerned. 
[0009] 

This invention tends to attain the desired end by outputting an X-ray using the filter which has a 
radioparency property corresponding to the dose distribution of the X-ray outputted from exposure 
opening of an X-ray tube, after making the filter penetrate. 
[0010] 

That is, the dose distribution of the X-ray outputted from exposure opening of an X-ray tube is measured, 
the metal filter thickly formed by the part where dosage is stronger is made based on the measurement 
result, and in the X-ray from exposure opening of an X-ray tube, if the filter is made to penetrate, the 
heterogeneity of the X-ray dosage by the heel effectiveness will be eased, and an X-ray with a broadly 
uniform dose distribution is obtained. 
[0011] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained, referring to a drawing. 
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Drawing 1 is the fragmentary sectional view showing the important section configuration of the gestalt of 

operation of this invention. 

[0012] 

X-ray tube 1 the very thing is equivalent to the conventional thing, it is arranged so that the target (anode 
plate) 1 2 which serves as a filament (cathode) 1 1 from a tungsten etc. may counter in a bulb 10, and about 
20 degrees of targets 1 2 incline to the medial axis of a bulb 1 0. Moreover, the exposure opening 1 3 which 
consists of Be is formed in the bulb 10. Can impress high tension now between a filament 1 1 and a target 
1 2, the thermoelectron from a filament 1 1 is made to collide with a target 1 2 by impression of the high 
tension, and the X-ray generated by this is outputted out of a bulb 10 from the exposure opening 13. 
[0013] 

The description of the gestalt of this operation is the point that the filter 2 for dosage equalization on the 
outside of the exposure opening 1 3 of X-ray tube 1 is arranged. It is fixed to the envelope of X-ray tube 1 
etc., and this filter 2 has the function in the structure list shown below. 
[0014] 

Drawing 2 (A) is drawing which looked at the filter 2 from [ of an X-ray ] transparency, and this drawing (B) 
is the A-A sectional view. In this example, it has the structure which shaved off superposition and its level 
difference part for the aluminum plate 21 of fixed thickness smoothly. Distribution of the thickness as the 
whole filter 2 is based on the measurement result of the dose distribution of the X-ray from the exposure 
opening 1 3 of X-ray tube 1 . 
[0015] 

That is, you carry out cutting shaping, you make it put each other's aluminum plate 1 on elliptical etc., and 
it sticks mutually so that the dose distribution of the X-ray irradiated from the exposure opening 1 3 of 
X-ray tube 1 may be measured to a precision and the part where dosage is stronger may become thick 
based on the measurement result. Then, the filter 2 of the structure shown in drawing 2 is obtained by 
shaving off a level difference part smoothly. 
[0016] 

the result negated when the dose distribution by the heel effectiveness of the X-ray outputted from the 
exposure opening 13 of X-ray tube 1 penetrates a filter 2 according to the gestalt of operation of the 
above this invention — the large range — abbreviation — an X-ray with uniform dosage is obtained. 
[0017] 

In addition, as construction material of a filter 2, the metal according to the application of X-rays including 

beryllium besides the above aluminum can be used. 

[0018] 

[Effect of the Invention] 

As mentioned above, according to this invention, it is based on the measurement result of the dose 
distribution of the X-ray outputted from exposure opening of an X-ray tube. Since the X-ray outputted 
from exposure opening of an X-ray tube is irradiated towards the exterior using the metal filter which the 
part where dosage is stronger formed thickly after making the filter penetrate the dose distribution 
accompanying the heel effectiveness — denying — a large field — crossing — abbreviation — an X-ray 
with uniform dosage is obtained, especially, it can use for an animal exposure experiment etc. and exact 
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data can be obtained. 

[Brief Description of the Drawings] 

[Drawing 1] It is the fragmentary sectional view showing the important section configuration of the gestalt 
of operation of this invention. 

[Drawing 2] It is the explanatory view of the filter 2 used in the gestalt of operation of this invention, and 

(A) is drawing seen from [ of an X-ray ] transparency, and (B) is the A-A sectional view. 

[Drawing 3] They are the sectional view showing typically the example of an important section 

configuration of the X-ray tube of the conventional hot cathode mold, and drawing showing the example of 

measurement of the dose distribution. 

[Description of Notations] 

1 X-ray Tube 

10 Bulb 

11 Filament 

1 2 Target 

13 Exposure Opening 

2 Filter 

21 Aluminum Plate 
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